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(54) THERMOPLASTIC RESIN FOAMED BODY AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a foamed body 
with fine cell structure for providing more excellent 
mechanical strength than that of a thermoplastic resin 
foamed body manufactured by a conventional extrusion 
foaming method. 

SOLUTION: Carbon dioxide and/or nitrogen under 
supercritical condition are used as a foaming agent and a 
die has a shear velocity adjusting part 12 which has a 
function for generating shear velocity of a molten resin 
compsn. in a range of 102-104sec~1 and thereafter, a 
flow rate distribution adjusting part 13 which has a 
function for decreasing the shear velocity. This shear 
velocity adjusting part has a structure wherein the cross 
sectional area of a cross section being vertical to the 
resin flowing direction at the upstream side of a resin 
flow path is narrowed (the mean cross sectional area is 
A) and the flow rate distribution adjusting part has a 
structure contg. a part wherein the same cross section 
is expanded at the downstream side of the flow path 
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(the mean cross sectional are area B) and B/A is ,1.3-20. 
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*»pratt«J!B <t . Mi:^ y 7f-;i/*v *k y > □ 

-> ^7^>y-*-cjg»{Ea-r4*a*-eai6T?# 

£o *fc»Biatt»J!BA:*;u*V7KyS/D^>^llBil* 
t£±> jis7$isM<Dz? ji,* D7 >xxf ;u$ja>StfiDSiJ£ 

[0076] *§£BM\z&i+&j&*qmit®mmmmt$±xf 

ttsawsBadt«94>fcaawKna>-aibaa«j:tf/ 
*fcr*aa*»jnL. i4i-iz»*-r*xa-c*y. 
xfs^(4. a«Rraibttaa)ttaMizTaattni=A« 

[0077] «±dixaiJ4. mmmmmmj&m^mm 
9Kar=99Kaanaff (i 2) taitfcy-fx (4) \z 
fc^x. ff**-aftaafe*tf/*fcf*a«o)B*ff 

/*fcfia»*aa*p*«rcL. aanttai^ftofca 

»B«lB«fiR1fclz*a(D-b;u«*3B±*i*«ia-c* 
[0 0 7 8] fl8*a»xat h (10) £jg 

co-b;u^tsj-iz^-^xfi-efei> 0 
[0079] C4xt>0 3 tt*xi«liiat/ 
;^inxfii4. »H¥8-1 1 1 9O4H»*Ett0>ttifa 

«a>aHAtf#aaai=iBacD«sic*i:. jsito>«i= 



(8) 



1 O - 7 6 5 6 O 



[0080] m-sim&mmz. (6) 

fitf&U 1 0 0-4 5 0°Cl^ftlf»5gIi*1±-5o - 

i$<bftfgfc<fctf/£fcl*^3iii*, **xtH>^ (7) <fcy 
77>vt-*'>^ (8) Iz&iMStu ^c-c-^E^ 

*v ffi*««i**ifc=iHb«*fe*i;/*fci«3ii** 

1ffmt& (1) rt<D»Bt«Bgfflflg%*l-fitlS-t*c 
[008 1] C0>£:$\ Slffttttl (1) flKfffc-f •& 

^lWb«ilii3«»:tJt/*fci*a*a)«t»*rt«iic*fr*» 
fci*M*©a*E*w±*sj:tfai*aflEisi±i=it»-r 

•So 

[0 0 8 2] Sg1ffffi« (1) l*)l=«<S$+lfc- 

mtat*i3*tf/*fctta*i*» i£fftB«*-c-^si*E 

**UBBMM*tt4:«i:*A\ **LM4»i ffffifil (1)1= 

[oo8 3] se iff mat cd rtT-jtitttsiisafiK^i:- 

&-(b&*fc«fctf/*fcli£ill£*<;*."7 U ^ (9) 

yaa**u »Rratt«aB«ja*t-iift«*fcj:tf/ 

[oo8 4] *»iai=j3^-c, m^raflstt 
■©an«si»i*-rs*2ffai« o> ft«*?a>ic 

W»Tf» ;§Iitt^l=fc-5tStflSiSflRE^^ 5 0-3 0 o°c. 
»*L<I*8 0-2 80°C. $€,IC»*L< 1*8 0- 1 

8 o°c-cao?giit«a&«iKfc«i<7>Bia^b;ssja±i=j*a) 

[0 0 8 5] *f6SB<DSUfi«S«*0*fflL^TUTlclftlB 

t«. 0i~5i:fc^t, (D i*^ iff ma. (2) 
i*»ssak o) i**2ffuj«L (4> i*^^, 

(5) li/tiO^S. (6) . (7) tert'X/f* 

(8) tt^^v-V— tH>^. (9) (i*?'Ja. 

(i o) liS§fci>-K (iniif-f*. (i 

2) anRraAnft«ii. (13) i*3iEi£#*&ssga0T-& 

[0 0 8 6] HllCfcl^T. tf^iSSiXSlZfc^T* gfc 

Brni4«flgi oomsgp^. (6) cty^Bj 

^b^a©Ayp®j*«!BR-r-5iBi ffai« d) 

ttmft»ik$««. x^b^i^fccfcix/^fc 
i*a*i±. #*7t-:><< (7) .fey^^v^-TH^^ 

(8) l-tfigStu fCfIEJ*i. EAMW**tf=x 

inta**s«fet;/*fci*a*o. i - 3 o assign 

fftlia d) A<a3MttflBt§Jfttt4>l=tttt$*L. 
SlMSffe. ca><b£\ miffttja (1) fclcl?^ 

/*fci*a«©B*E*ia±fcj:ira*aSEi2i±i=ittt 



Sft-c^-s&gtffes. fin * is, _K<b^*0ii^, bs 

#E*ll*7 5. 3kg/cm2 x 66*aS(*3 1 . 3 5°C"Cfc 
^fcS^rolf^, Bg^E*li3 3. 5kg/cm2 % 

aaEtt-14 7. o°cr-fcy. mifftnas cd w*. 

EA*<7 5-4 0 Okg/cm2, $?£L< 1*1 0 0-3 0 0 
kg/cm2tf>S5Bs SSI* 1 O O - 4 5 0°C. » * L < I* 1 
1 0-28 0°C(D®fflA<»^ LL^o 

[0 0 8 7] £fc. fglfftbS (1) rtl-«*S$Hfc- 

K<bm3fl*5J:tf/£fcl*3Stll*. *a*ES*iJBBMM* 

f®<tfc3*)V £><&lM*!g1 ffiiigl (1) IC«$&£*t.g>lil. 

[oo8 8] miffma (i) p^x-mmmmm^t- 
mtmmis&if/-£tz\*mmttfz.<7 y ^.-7 o) 

U EgSE7JW.-b^^Lfe**l£j&l=iSLfc;g®*T- 

[0 0 8 9] C(7>£:#a>SJtf*. 5 0~3 0 0°C. ftf* 
L< l*8 0-2 8 0°C. $t)ICff*L<l*8 0~1 8 0 

•c-cao»»ttHBiifiM*<oBrffl<ba«ia±<DaflEt«o 

-C^iPL. C©*<D»aicaLf=ttltl=«:-&«i::aflE* 
[0 0 9 0] C0)|g2ffai^ (3) £ffll*fc#S)X« 

mx&&* zroxg-e+^ic/frsp-f -sctic^y. 

■simtu&o tzt~ LafitPisnbsai l -cm iff tarn 
( i ) f£itT?tt»iftaiRtijftife£*%i=a Lfca**T? 

B<Dttjpfi«tLr*2ffai*i o) £iitt-r*>i&ffisfc 
< m-off a«-e*a#*8a-r4 z. tt^mx-^^. 
[0091] ztzm%mwimmf£v>i<r>-mmmn&v 
/*fci*a*©»«*a*Ri±***fc»i=. miff* 

« (D <bm2ff*« (3) CDiliSSSP (2) tX5if-f 

[o o 9 2] xi=an»niiEJSM$aa«aaai=tst£ 
Lfca«Rrfflfc*«©aiPflu=i«»Lfcy'fx l (4) 

tML, !9Kjlgi@ga5 (1 2) T-1 02- 1 04 s e 
ilgpSSP (1 2) *ie»$tlf;^frT-E73l6T$1±TX 

[0093] ilftflttttKttofemttttlMMfcli. « 
W'F^titssi='S:y^aro-t»;u*«*-r-s. -6aM(=** 



(9) 



10-7 6 5 60 



(4) #x*<*«Lfc«»<&#^xiE»s 
[0094] s&fzcaBmBrttftNiBtt (i 2) xy 

□ T*<D»Sg«ifiE^<Z)E*f*. 5O-4O0kg/cm2 
<hU M^TiESilgai (12) UJaT<D»jE*tt*ya#J 
a>ffl*E*Ja±-c»3 0-1 0 0k g/cm2W<»S 

[0095] «x.ii»Rratt«iB^x^u>*»B-e % 

*§£I4. iSBrSSHSffi (12) AynT?a>»flMBfifctt 

CDS 5 0 - 4 O O k g / c m2, BSRr&ff H8fiffi 
(12) tBP^0)KBE*)b<7 5-1 O O k g/cm2(D 

[0 0 9 6] !9®TiigiiSaJ (12) (BflSttlZfitelzftlJ 
«f4fcl^ 5!Br&SHS» (12) iBffl&HcBSHW 

■«**j3&<y-rx (4) w»-e*»*-r*»«t?fc-6j& 

[0 0 9 7] y-fXrtWTf. «H0!>SkK(O±9lEfllT*WIII 

[0098] ffiWrasisfifflj d 2) *fci*ais»wia 
m& (13) (*^-m-^co^®atrsi^^> -ttt-e 

atatfffiHfiau (13) co»/ha>«»(DBrffi»*< 

KI0TitJ£U3M*G (12) <D«*0)»fffi««i:y 

[0 0 9 9] SSKiESmSfiP (12) (Dttffi«A;&tf3(E 
il#fliKIS« (13) <D»f®»B(*«-ffl5^4x-etLCD¥tS 

[0100] #uzmmmm.mm$v (12) cD^sa a \z 

*t*4MlitB/A*< % 1. 3-2 0<DiEffl. 
*L<f4l. 5-2 0(D8SBWI::&66lffK«B£*-r£ 
SKA^DISfl (13) £M^$1*3C<hT'g§B?nfJg£ 

[0 1 0 1 ] 3l[jS»fliHSffl (1 3) apofflJStt. 5 
0-300°C. »*L<I*8 0-1 8 0°CVR~D)%mffi 

[0102] i!ftnra!itttm§^x^u>s«8B-e. 

(4. ;SiS#*TlJ3Bg|3 (13) toT*<Dmm!±J3^Z^ - 7 5 
kg/cm2(oaitfJfSLK ^fcflB^ttCDttnU 
14, 80-1 5 0°CX*$>&Z tm*l£l, < . W\Zft£L 
<I4. 1 0 0- 1 3 0°Cjb<»*Ll\, 

[0103] xtttotkLtzUMummmmmt* mm 



a&MBtt (1 2) $9iALfett$&i3SKa^nstt 

(1 3) £^£i±& 0 **xa)SMb(cff0^g;tMSTL 
Bft*H»Lfc«/ s &ft:f4y-fx (4) HttPJ:y»Lai* 

[0 1 0 4] SlEakjMtiH&ft (13) (DBTffiflStt*T?»€> 

iM*R£*i£o w*i*r4BrS0)^«*«iLfc^*Sttffl-r 
tSKSttfliMBaii (13) <Z)^a*fcf4^«S«M-r« 
[0105] »6ti«KRTStt«nMi*a)4-ttl4. S5 

Rn*sn»«i (1 2) Ks«A£:in^rattWffi«/«tt:a) 

BT®8lCa>J£C/AA<2~2 0 0a>ttHrtlcA&<*:5fc 

tfcC/Alt 3-1 8 0^iL<, 
L< 145- 1 5 OtfKtiLl\ 

[0 10 6] *f=*a«l«lxa4:LrHM»«« (5) £ 
MLT\ d<D«»S/-h (10) SiB^lzWfflKD^^ 
X|£»aafc*LM4«flft;fijSJslTlc:^a3L"C. SE£L 

[0107] *fc*HBjicfct^ri*. #x;8#x«. 

*IX«j&«|*T-*-«*-<?tt. *r=JB56iH©B*l£2JlSl.fca> 

xit&mLtzmztt s stirtE^^iLTt^ mm 

[0 10 8] ca#&T?ft&;fc«f!ra9tttttSB*gfttt:a> 

[0 10 9] &Z>tl*m*fm&®m&&te<D-k)l,<D¥i!3 
gl*0. 01~50//m, ff^KliO. 01-20// 
m, <fc y 1*0. 1~20^, $t>lc5f*L< I* 

1~20//m, ^FiSj-tr/USBSA' 1 0 8~ 1 o 1 6fli/ C m3-t? 
$?£L<li1 o8~1 o14<@/cm3, ££>|c#i:L 

<li1 08-1 0l2<l/cm3-t?fe-SCtAW*L^o 

[0110] ^hb^^t-i*. mmm-v&z-Mitm. 

*-r«* i WttiSS ( 1 ) 4>(D?ftMWflftl::0tlft. 

mm<n> tb afliiz fcL^TSigsll«^ &*tj# l * * . mm 

f *^;&*J^iXfIAN 6 <t *, IRpratt«n9Rlbfti0!> ttt 
^;ilrfcL>r. ^>TX (4) rtffl5(DS}Ji;jiE8Slcia(tfc|5 
KiiJSpggB (12) icfcLNT. fej&*-B-*Ril=. 
iSJtH^SP (1 2) (zj:y. WW^ttfcffiSjfiTlcjfe^ 



(10) 



WBB^I 0-7 65 60 



<M o2~i o4 s e c-10)IEHa>IBWia*atf«ME* 
*±t4t4ui, SfcttAR&ftflBtt (12) O'ik. 
[- % |5lfiiSS*iST*^*»*BB»Lfc»]ll!llf*a)3Si*» 

flj$fis*-r*o)izj&K&aa»fliBittw (is) sai*. 

at*&<DHHT?fc*o 12(1 **B?<Dj&prffltt«t8B* 

« d 2) a3*tf3K*»*B»» d 3) 

x (4) a>-«-c**. B3it *f§B^(D*&prmit«J3i 

*5&ttco»jt**l-ttffl**t*. «aB3K»l-!5»fiSJtHI 
gfflj (12) SJ:tfSk9l»4|iH«P d 3) ***** 
-fX (4) CD-#jT*fc*o B4I*. Jt««1 fcW2t 
ttfflS?H*»BB3SEBI^9Ea#flJWI«« (13) ©ftl** 

atticuwaisHfiSB d 2) a>fci*y-fxa>-«-cfc 

[0113] *«Ba)mratt«Biflt«*a)Btt«tt(= 
<fcy. (4) fflpf*3ST?*a$-a-*i8i-. isw* 
sui^a* (12) fccfct/aa^ffiiasap (13) iz* 

(4) £a£-r«*X*<tt<« *&U:M-*tttl::*5l*T 

[0 114] 
[o 1 1 5] 1 ) 

[O 1 1 6] 2) ViS-feJUa 

jltI*fSM»*l:J: y»«LfcJKMM»Ba>9Jl*B 

fee 

[0 117] 3) 3p*S-b^*ffi 

o o jimH;&<D*iwfc4-fe;uftfr & 1 cm2afcya>-b;m 

SHiiJU *4x£2#(D3SRLfctt£lzM/?BK£: 3 
[0 118] 4) -tr;KD*9— 14 



j6*S* : iFB«»l=«ky»l5Lfc*ai*«SBa>¥« (5 
0 0/im23^) *<B**<D-fe;MDSJb<* ¥*S)-feJM£<D 

i. 5f&jsiT0)*ft-e. a.o»iSLfc#3jaa>42;b»]S 

(7)1 /2~2ftJslW0>»&*(X CHDmm&i&Z-tztiCD 
[0 1 1 9] 5) P±fch5S1l 

^iusaBaftftflon^atfWtBftL. 

[01 20] 6 ) S§;£fS^ 

3 Ommx 3 O mmlC«BlJ LfcSftnrffltt»BB»J&fta)ffi 

[o 1 2 i ] 7) r-f*/t» h««sss 

IS K7 1 1 0(C*«U M2 cm(D^V"h^ 
J P*lO)l»S(CJEBC2. 5~4mm(D2^Ay 7fAU7 

tfABS0)5|c««KKita)7^!/^ h«S3*£l*. h— 
*°L/^X5 5 5-5 7 ( = #$Et^ (ft) Si) A< 

1. 4 0kg-cm/cm2. | tKU*/£ X 5 2 5 - 5 1 (H 

#JHl±1t^ (ft) ») 2 3kg-cm/cm2. | — tHU 

^^57 5-57 (H#mi±1b^ (ft) SSS) 1. 4 6 
kg-cm/cm2. f>^^ET-70 (HMEib? 
(ft) fi) i o. 2kg-cm/cm2-efcofc 0 

[0122] nmm i 

<7*0. 2mm. 4B6 0 0mm<DKK»RHS« (1 2) 
(©T®a : 1 2 Omrr»2) 0)&\Z* JS<?* 2 . Omm. fl| 
7 2 0mm<DSfc*#ffiBM (13) (KBB : 1 44 

omm2) (mmmmmmu. aa»«M«i:tt*i 
(4) sfflt^fc*?affiafiE^a)jtJfi«i-oi^T. em:: 

lftB^** e ZCDK(D^r@^it (B/A) 1*1 2-efcSo 

[01 23] > h^Q— -f >7^^X (;Sfi2 0 0 
°C. ««5kgT?MS. filTPIllO ^2. 6g/10» 

t»**#'jx*u>«» (=#*ffi<b* (ft) Si 

#b^9X5 5 5-5 7) (D^Uy h£*'V>*— (6) 
*y»lWtt«(1) (PS5 0mm, L/D=30) 

icttfgL* v'J ><r-HSM2 2 o c c-cSn»»B*'& 



(11) 



0-7 6 5 6 O 



y (8) CT180k g/cm2|;:#j±U X^lZgM 

Lfc»»aBi ooiigiicjfLt, =mtmm*i qi 

(3) (Pg6 5mm, L/D=30) ^<tiMA L. & 
*l::aflE*T(fTl*ofco C<D<t#. S2}fai^ (3) 
ftft|ll0>K£aft£ 1 1 5°C<t Lfz 0 ttl*Ttt;«ItfflKffl 
dM**1 1 0 o Clz|£5£Lf-?Vx (4) ^i:SAL, S5 

HnkSHfttt d2) i:r, *»R*^(tfco mm&m 
HS»ffia-ea)!5Kafitti . 4 x i o3 s e c-iffc 
y. §SI£ii£Jli!3gaJ (12) AQT*OSIftttjHftBtt«0> 
E*li2 60 kg/cm2, BftilJttEBSP (12) fcfcP 
T*C0I±;fcl4 1 O O k g/crr^fctK ^O&SHWflll 
ffl««KDffi*3!i<7 5 k g/cm2]aT£ftofcH»jftT?« 

»*BB*&Lfco *ic3Ka»flin»« (i 3) £iiirr& 

Ztlz^y. !^a**«T »*PMI (5) 

«lLti/-httl^LfiLfco C(DB#. P±aji£Jt(4iift 
1. 0 cm/s e c. P±fctifi(4 2 O k g/ht\ P±dtSA 

[0 1 2 4] WfettfcsKU U h (1 

O) 14. W4mm, ^8 0 0mmtfey, #£>fef§ 
*f*#?|6fS (»S3b<0. 1 7g/cm3) Trfcy. g|ffi 

aSM»tt<0»fffifllAi:*;fiS/--h(DBf®aca>hb (C 
/A) (42 6. 7-Cfcofco 

[0125] *7Stta)i¥fflia>ieiR*» 1 iz^-To r-r % / 

^ h«*5iSA^fp]-tL. ^S^tlS*?. «fflft^i£j-tz;u 

[01 26] HjSfi^i 2 

<^0. 4mm. $16 O Omm(7)|5i^3i^p^aj (1 2) 
(Kffift: 2 4 0mm2) CDftlC. J1*M . 8mm. M 
7 0 0 mm<D5KiS*MfrBS» (13) (BJr®f§ : 1 2 6 
0mm2) £«*fc*»*PUi$'VX (4) £m*fc*}fi 

^T®«hk (B/A) 14. 5. 2 5tftSo 
[0 1 2 7] >Jl/h^P-Of'V^^2. 6g/1 

o»t»i#'JX*l/>«| (H^SCEEfl:^ (*) SS 

I tKLs?9X5 5 5-5 7) C&K L> -/ h £ Tfc^/*— 

(6) cfcUIlflM (1) (Pi50mm, L/D = 
3 0) CltttSU i/U>y-g8^aJS2 2 0°CT-*D1»» 

-tK>^ (8) l:tl 80k g/cm2fz^0EL, 
lc»BLfc««J»i ooMSPizfcfL-c. :z«fls8i*£ 
1 oMffla>«*-e»ALfc. ;8SS«tSi<!:-^bK^* 

+ft\z}mmmzi±. m^rmzwa^m (3) m&e 

5mm. L/D = 30) ^£$MAL. (C;gJS^T(f 

r^ofco z<Dt$. mwihm o) *«i<DHsas 
si i o°ctLtz 0 ffii^Tmmmmmmm&i 0 5°c 

lc»SLfcy-f x (4) ^<ti£AL. fSKftftMBtt 



(i 2) izx. *WBr**Mffc. SSK&SHBfipttin-e 

CDS5RiSS!43. 5 x 1 02 8 e e-1"e*y. ISKajS 
S1BS& (12) AP-e<05*lH«BB3lBfiK«l(Z) E*I4 2 6 0 

kg/cm2, ifiasHBffi (12) tHP-conAfii 

00 k g/cm2r*fey, *©a«n»ttft©ffi*A«7 

5kg/cm2BlTtttofcB*ja-eiB«tB»Lfc. X 

i:aa»*«»» (13) *ctr=<ky, 59©t 

i*££«T ftSPgfi (5) JILtv-hft 

c P±ttSf42 o k g/ht\ ttttJA5*««l<. £5£L 

[0 1 2 8] »&*Lfc?K l JX^I>>»]lgflB}fii/— h (1 
0) 14. H***><3. 5mm. g^7 5 0mmt^y, 3§ 
?S«^l4$^5fe (*J»rt<0. 20g/cm3) T?*y. 

!9©TiSJSS3SeiJO»f®» At h0ST®^C(Oit 

(C/A) (41 O. 9T?fcofco 

[0 12 9] «;att:a>Bfiffi(DttJRSai fc^fc 7-f V 

[01 30] nmm 3 

TO*aa>»«tfiit/i:«!!rtniS3a:xy v h v 

**0. 7mm. 1PI6 O Omm(75|5iTitgPBaJ (1 2) 
(^T®ft : 4 2 O mm2) <7)^(C. 11^ 1 . 8 mm. H 
6 5 Omm(Dffii*#*jBJBffl (13) (KMI : 1 1 7 
Omm2) *«^fcaef&#ffl4r-rx (4) £JBl*fc*» 

BBPBffflWJt (B/A) (4. 2. 8T*fe^o 
[O 1 3 1 ] h^P— >T >7 S ^^XA<2. 6g/1 

o»t*4#'JXfi/>«B (H#mi±1b^ (*) » 

j 7KU^<7X 5 5 5 - 5 7) OKI/*; |» 

(6) J:y«lffU« (1) (Pt§50mm. L/D = 

30) iztiti&L. vy >y-K^aS2 2o°c-ettjj»» 

-tK>^ (8) l:xi80k g/cm2[:gEL, 

i3»»ufc»»mi oossajic^ur. -mtmmz 

1 Oil«0)i^»ALfco »m«8Bi:-Mfca** 
+»[Z;I)S«;§fi?$i±. |*L^T»2ffa* (3) (Pg6 
5mm. L/D=30) ^tiMAL. »^IZ;fiffiST(f 
TL^ofco C(D<h#. m2fftti^ (3) ftJUOKCajK 

* 1 O 5°C<h Lfco ffil^TSKttniBAMS 1 0 0°C(z 

iS3c^Ly--^-rx (4) ^taxu mffSSi)iB§!5 d 

2) (ZT. *HBf*AMffc 0 99^TiimPBgPtiiP^CD|3 

■nueiii. i x 1 o2 s e c-i-cfty. mmmmmm 

« (12) AP-CCO;#14«tBi^§/S^(DE^(42 6 0 k g 
/cm2, SriSJtDlfiffi (12) thlPT-CDJ±^l(4 1 0 0 
kg/cm2-efcy. tO*#iE*tf7 5kg/cm2 

JUT 4: ft o fc» jfll -e** * F^lte L • * icSKX^H ft 

• d3) saia-Ticicccky. !?©TiISSfiT*i± 
fc*. ;^ai^s (5) *aL-c->-h«icfliLfc # Lfc 0 
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ZO)^ ti:iiJiSJtl4ftn . 0 cm/s e c. Q±tfiSl4 2 
Okg/ht\ PtftA^t&K. StLtl^o 
[0 13 2] f#btt/--7K , JX5 1 U>^Sgf§^v- h (1 
O) 14. H<?*#2. 5mm. |§^7 0 Ommtfcy, 3§ 

»ft*i**5i3ft (ffijs^o. 3 3 g /cm3) -efcy. 
j5»3*jtnsffla)Biffi«Atfl6?ai/— ha)BRffi»ca>j± 

(C/A) 1*4. 2T*feofr Q 

[0 13 3] *af*<DP«(Dtt**«1 ic^-r. T-fV 

[0 13 4] ftfflgftU 

^O. 2mm. ^6OOmm0)SiMliSP (1 2) 
(BrStt : I 2 Omm2) CD&IC J¥<fr 2 . Omm. *I 
7 2 0 mm<D3fca#fliHfi» (13) (ffil« : 1 4 4 
Omm2) *«Afc*«»Hiy^^ (4) tm^c** 

mmmtt (b/a) i4, i 2-t?fc6 0 

[0 1 3 5] >ilh7P 0*rvQ7>ifiQ. Bg/1 

0»-C**ABS»a8 ( = #»Efc* (HO tt 
*;?ET-70) (6) «fc U JS 1 

fflPl±ifl£ (1) (P|50mm, L/D=30) 

L. v'J >^-t£5£;^Jt2 2 o°c-e»nj»»»*-frfco * 
(8) ICT 18 0k g/cm2(;#EL, ^il:;tiL 

*UT«2ffU« (3) (QS6 
5mm. L/D=30) ^iSAt, tfe*lCfflft£T(f 
Tl^ofc. CO)i:t, !g2|fpfcij«i (3) ftNkDEMtaS 

$1 1 5 o c<tLfco tti*T*n*iiMejMei 1 o°ci- 
HSLfcy-rx (4) ^tmxL. jsbhsshs&r ci 

2) lex. ]MSK*AMtfc. !5BraJtH»«UJPT?a)!5 

KiS*i*i. 4x i o3 s e c-i-^*y. uwasM* 
»(12) AP-ca>5Sitt»ffi3iija«!i<oa*»*2 8 O k g 

/cm2, Br&jKMfiflS (12) ttlPT*a)EE2)l4l 0 0 
kg/cm2-C*y % f^WIE*A<7 5kg/cm2 

gp (1 3) SiatScti:«ty, SBn8**«T3l* 
fcfc, 3^a3»« (5) £i!LTv- h«l:»Lf£Lfco 
tttHSftl**?) 1.0c m/ sec. P±ffi*(4 2 
Okg/ht% Q±a3A^t*<. fiSLTl^fco 
[0 13 6] »6*lfcABS»li*»S/— h (1 0) 
14. I^Umm, BtfBOOmm-efty, #g;&f£^l4 

»6fs (^jta<o. i 7 g /cm3) -efcy. SgVritJt 

RM(0lriaA t K0)KBlC©tk (C/ 
A) 14 2 6. 7-Cfeofco 

[0 13 7] *ft(*(DB<I(DlB*£*i l^-To r-f*-/ 



[0 13 8] ttKMi 

3Ra»*8«fi» (13) ^(^l>fciaH[43l]5g0»Ji l^t* 
IV JB»#Pmrt»*fr-3fc 0 i i 0°clc|S^Lfc^-f X 

(4) AconKfssnfiff (12) icr*«K**Mt, 

#§;&$-£*:o C<0B#<DKKiS*l4* 1. 4x1o3 S e 

c-1-c. iSBHSSM&fl! (12) AP-ea>jS«M»aBfflfilt 

*SKDE*(4l 6 0k g/ciri2tiofc. l*l*T>ft»ft 
S (5) SALTS'— httWf LfiLfco CCDB#o±ai3M 
S(40. 7 — 3. 5cm/sect\ gfflWCttWA^ 
*<*i:fco H±tbM(42 0 k g/ht'JDofco f»&*tfc* 
UX^U>»BB*/ i &i/-h (10) a>3B?&«*l4tt6f* 

(8SA<0. 17g/cm3) 7?fcofco 

[0 1 3 9] S£;S{*(Dl¥ffiCD$§m£^1 l=«"*"o P±tBA 
^ICcfcU. SIjSv— h (10) CD UWi2- 5 mm. ffi 
I47 7 0-8 2 0mmtW--e*ofc, ^ftl-O^T 

tafe-C«;R(4&**<. ttBA5lciBH-r*«3W*± 
L. H®#8S<Dgl^;S*>- h do) Tfcofco f»& 

[0 1 4 O] J±I£#|2 
SKStfWIIMffi (13) *»t^fcl2l^f4*J6«3lc«6 
IV «J6WtiUfiR^*fTofco 1 0 0°ClcH^Lfcy-f X 

(4) flalSBr&SHBflS (12) IZT*WK**Mt. 
«*4#fc. !5Bfj*ftMS«aiPTf<0!9»raSf4, 1 . 

1 x 1 o2 s e c-i-c% wsmmmm^u (12) apt- 

tz 0 «L^-C*ffl«« (5) tlLti/-httt»LfiL 
fco Z<DB#q±tfJi£S(4 0. 8 — 2. 4cm^sec"C. 

&mmzQt&MK*7tf*kctzo s±ai*(42 0kg/h"efe 

-Dtzo «&*Lfc*yx^U>»iB*J6v— h (1 0) CD 
»»ft*f*«3« («KA<0. 33g/cm3) T *£>^ 
fro 

[0141] *7&f*(Dl¥ffia)S8££S 1 l^fff. ottii A 
^ICcfcU. Mv- h HO) <DH*^l42~5mm. ffi 
(46 8 0-7 1 0mm-e^i5l— V&itzo ^tllCO^T 

Lv a®ttffio)»i^*jai/- h (1 0) -e*ofco 

CDpffil4LTl^cfl^o 

[0142] tfcima 

3KiS#*&iflfi8B (13) CD^><XAW<^3. 5mm. $g 
7 5 Ommt?. KBttBtf2 6 2 5 mm2tfcl) Jal^t 

(4. *J6«1 lc«L^*affBJa»tfrofc 0 zcD^tDS? 

(B/A) 14. 2 2-Cfcofco 1 1 0°C(C|SSL 
(4) I^CDM^ii^iSSSU (1 2) icTigm^T 
£*>Mt. fBJS^-frfco KBrilSB»«aiP-eol5BTjSJS 

(4. 1. 4 x i o3 s e c-1-c-. §*mmmmm& d 
2) An~ea)S«it«lMBfiKtta>i£Att2ookg/cm 
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2, m»&mn*» (12) mnvomumamatmto 

E*I*4 0k s /cm2-efcofco *lza[iS»fliB»tt 
(13) «aa-rftCilzJ:y % BBraft*«T*1i;fc 
fft, ^IPttB (5) *aLT5/-h«lz#Lf£Lfco C 
CDB#P±a3ilJSl*0. 8-2. 5cm/-sec-e. &»]#J 
fwPtaiA^A^Cfco BiU3ili2 0kg/htfeofc o 

f»&*tfc7K , j^^L/>»fli*?&i/-h (10) o>xmfe 

mtffiefe (ffiS^O. 17g/cm3) Vfo^>tzo 
[0 14 3] f§;&tt:(Di¥«CD^m^Sl (Z7F^ 0 n±£A 
^l^cfc L J . h (1 O) ^(i2-4mm, ffi 

fi7 90-8 1 OrnmT?^— T**ofc 8 *MBl::oi*T 

U »B««ia)JBL^*a*>— h (10) -Cfcofco 

[0144] itRffll 4 
aS^HBS (1 3) (D^-fXAW^O. 8mm. ffi 
6 2 0mmT% WB^5 0Omm2tfe|>^[t 

Jt (B/A) f* % 1. 8Tfeofc 0 1 0 0 0 ClzH^Lf= 

(4) to<Dmm&mmm®i (1 2) iztes5b?t£ 
r*. 1. 4 x 1 o3 s e c-1-c. mKi&mm»» a 

2) APT(D»ltt«flBfflja:«l(DJE*(*3 OO k g/cm 
2. BSBrajtilfiffi (12) aD7?a»IWAfB«4fta> 
E»li140kg/cm2-eftof:, ^l^aS^HfrSSft 
» (13) Cilery. ISI0Ti£jl£{£-F£t»; 

fcflL ;t*P^a (5) SiSLTv-hJRIzffLffLfco 
ZCDB#P±ai^Jt(iO. 8-4. Ocm/sect% S| 
Mlztttt-^tf^Cfc. ttdiil*2 0kg/h-e*o 
tzo H6*ifc#'JXfl/>fl*»^-h (10) cDfg 
;&fS^li&j3fS (SBfitfO. 33g/cm3) T?fco 
fc. 

[0 1 4 5] *;af*CDBfiffiO)lia*S« 1 Ic^-To P±tBA 
=5\Z& U. fl^v— h (10) <7>J?<?*(4 1 -3mm. U 
146 9 0-7 O OmmT'^-t'fcofco JMRICOI^T 

>*±tx«Btt«ia)JB^»»>-h no) t?*o 

fc. »&*lfcv— h(DJ»^<^-(Dfcto. 7^/7h 

[0146] Jttt« 5 
ISHftiUfP^gfl (12) tt<Dttl*y***ttfflLfcJsm 

[0147] HJgfflJ 5-9 

#fp v ££sAnU *fcliHW:ziM*0)ll6*tIL 
fc£l*M*SlE0l 1 f=fl£l\ J¥£4mmCD* 0 'jX^U>;fiJ 



ag*;SS/-h (1 O) £»fc„ «>Sf*(DffFffia>ttjR£* 

[0148] £tfe0!l 1 0 

MMii izfcivc. mmmmmm^ (12) s-ha** 

tl-?ttH^O. 2mm. |I600mm % fi$3mm(D5 
HcD^fr/ : I<h:LfcCi:Ja^(4g|]56Wl izftiv Jl£4m 
mO)7K"JX^U>ttHS*»i/— h (10) ^^#fco *;fi 
ttCDl¥ffi(D«S£«2lC^-ro T-f % /v KWM^fil 

[o 1 4 9] 1 

5ui/2. Xf7U >^^rp v 5^nLfc^niill35S«i o 
i=*i*»?M**»fc. *»i*a)i¥«a>iSJIl*«2iz^ 

[0150] £b$$« 6-7 

SSJS«1 leaser* 7KUX^U>^M. xf7'J>8i 

r n v fcckt/-^b^(7)iij^^S2[c^L^sij^<b Lfcia 

[0 15 1] »?&tt:<Z)Bfflli<Z)telR*«2Jc^-ro flMBtt 

[0152] mmm 1 2 

*1S«i i-fcivr* 2 0o°c. 5kgicfc(t^^;uh^p 

— f ls=rvl7.m. 6g/10»t?fc*7KU U>^§i 
( = #*IHb3* (1*) SL I tKL/7^X5 5 5-5 

7) o^i/^hi ooli»M>$>B^-7;utP 

[0 15 3] C(D£#i!i:Ui*[4. 3 O kg/hlciftffi LT I* 
J: 4SS^fiO)^ft^± L 4 C d: 146 < . iftttMlcfttt 

[0154] Hffifll] 13-17 

<*^t#fco ^;S<*(Dl¥{l(7)$gm^g3fc^^ 0 r-f 1 /*; 

[01 55] glffi^j 1 8 
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<{ ^=rv 0 X#10g/10#-efc£7K U U>^fli ( = 
#«E1b¥ (ft) St. h-*b^X5 2 5-5 1 ) t 

[0156] JSJ60II 1 9 

(ft) 88. h-#b^X575-57) fc 

[0157] n^i*(7)p{ffi(7)$gm5*3ic^-ro r-r v 

[01 58] bb$$0»J 8-9 

»{*<D»fliia>tt***3l^-r 0 £ffi*WFft* HMfflfc 
[01 59] mtfoffl 2 O 

io»-e*«#u^u>»* (h#*ew (ft) «u 

I tKU'V^XS 5 5-5 7) a>^U*y h 1 O omftgfl 

[0 16 0] CCD<t^q±tiiSI*s 3 Okg/hCHSSLTl^ 

[o 1 6 1 ] ^;^»<D!f«(D^m$-^4iz7F-r 0 r-ry 

[0162] HffiW 21-25 



*4lC«Lfc«*fc LfcJsl^H*. SMStt 2 0 U:«£l**J& 
{t*»fco JB»*a>B«i©fS»t*4lz»-r. T-fVy 

[0 16 3] HJfcfl]2 6 

-<>-r^^X3b<10g/10»-efc*7KUX^U>«88 < = 
#JKEft* (ft) h-#b^525-5 1) i 
LfcBL^I** MS«2 0lcflei**»**»fc. 
[0 1 6 4] »J&i*:a)W0(Dtt***4»c^ro 7-f*-/ 

[O 1 6 5] £ifi«2 7 

-< >t^X#1. 8g/10»T*fc^7KU X^ U>#t81 ( = 
JtJKiEft^ (ft) 18. h-#l/yWB75-57) <h 
LfcJ*mi** S6JBWI2 OlC<S6L^J&(**»fco 

ffMia)tt»**4i^-ro 7-r % ;-;mai*fl± 
fc. 

[0166] lt«« 9-10 
3lj&fc#]2 OClfcl^T. -»ftK*<D*J*£«4(::^Lf:: 

i*tLt:)2init *««2oi::tti**fM**»fc. #s 
7&{*<oHfflii(De**«4(z^-ro mm^m^^. mmu 

[0 16 7] 

»lll«8a(*a)«**a *««■*■ 4 c i: *<-c # 4 . 

[0 16 8] 
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